The wide structural variety and divergent chemical properties of this class of compounds led to a broad range of uses.
Many types of organochlorines have significant biological activities and toxicity to plants and/or animals, including humans. For example, many powerful and effective insecticides are organochlorines. Common examples include DDT, 2,4-dichlorophenoxy acetic acid(2,4 D), dicofol, heptachlor, endosulfan, chlordane, mirex, and pentachlorophenol. Dioxins, produced when organic matter is burned in the presence of chlorine; and, some insecticides such as DDT are persistent organic pollutants which pose dangers to the environment.
Some pesticides have been notorious and their adverse effects on human and the environment have earned them the term 'the dirty dozen'. This group of chemicals that include intentionally and unintentionally produced compounds have long captured world interest and they make the basis of the 2002 Stockholm Convention on Persistent Organic Pollutants (POPs). The dirty dozen are Aldrin, Chlordane, Dieldrin, DDT, Endrin, Heptachlor, Hexachlorobenzene, Mirex, Polychlorinated bipenyls (PCBs), Dibenzo-p-dioxins, Dibenzofurans, and Toxaphene. These compounds have the following characteristics: they have long half lives, they bioaccumulate in human and animal fatty tissues, are resistant to environmental degradation and are capable of long-range transportation2.
DDT has a half life of 56 days in lake water and approximately 28 days in river water where the slow processes of loss and degradation including runoff, volatilization, photolysis and biodegradation (aerobic and anaerobic) produce breakdown products (DDE (1,1-dichloro-2,2-bis(pdichlorodiphenyl) ethylene) and DDD (1,1-dichloro-2,2-bis(p-chlorophenyl) ethane), which are also highly persistent and have similar chemical and physical properties3. The sum of these products together is known as total DDT. DDT and its metabolic products DDE and DDD magnify through the food chain.
The effects of DDT on human health were, in the past, disputed since studies carried out elsewhere had yielded conflicting results. However, no such studies have been carried out in Zambia. Suffice to say though, there are more documented studies which related to our local situation, and may provide heightened caution to the continued use of DDT, and elevated quantities in use in IRS for instance, For example, mid-twentieth century overuse of DDT, which accumulates in animals, resulted in the severe decline of some bird populations.
The presence of pesticide residues, including DDT, has been reported in the fresh waters of Africa, America and Europe as shown in Table 1 The environmental and health impacts of DDT and other biocides cannot be overlooked and have led to their limited or severely restricted use and in some countries total exclusion.
We have been tracking one of the POPs compounds in Zambia namely, DDT. This report focuses on the dilemma this POP is bringing to the country as data shows that its demand and usage Zambia does not manufacture DDT but its demand for the chemical is approaching alarming levels and the search for alternatives10 does not appear to be yielding positive results. In this paper we demonstrate the dilemma of wanting to scale down malaria prevalence via the use of DDT.
RESULTS AND DISCUSSION
We have carried out a survey on the demand for DDT in the country, tracing historical usage back to the 1970s when the chemical was used mainly as an agrochemical. Data collection included the need to establish both current and past uses of DDT; distribution patterns in the more recent past, handling methods for DDT in the areas of application; determination of the availability of other alternative chemicals, as well as other interventions and methods which have been used in instead of DDT. Table 1 ; and Charts 1and 2 below show the number of tonne DDT imported into the country for use, per province since the year 2000, while Table  3 shows the diversity of institutions that are demanding the use of DDT by province 11, 12 . The rising demand for DDT in recent years has a short history stretching back to the year 2000. Otherwise, activities involving DDT in the country were dead from the 1980s till then. The original use of DDT had been in agriculture where its use has, eventually, been banned. In recent years DDT has been used for disease vector control. In Zambia the rediscovery of DDT started in the year 2000 when companies operating largely on the mines in the Copperbelt province, ordered six tonne of the chemical for spraying in miners' houses. Other sectors in government soon joined in to order more of DDT specifically for IRS. The ministry of health in particular, is responsible for the sudden spread of the demand on DDT, with the Local authorities coming second (Table 3) . It can be shown from Table 2 ; and, Charts I and II, that there has been an almost a tenfold increase in the demand for DDT in the country.
The DDT imported for use in IRS is packed in sachets; and, this has created health and environmental problems in terms of handling and disposal of both the chemical and the waste plastic materials. There are no clear guidelines on how the plastics sachets should ultimately be disposed of because burning would create other unwanted POPs in the form of dioxins and furans. The Environmental Council of Zambia, the local municipal and city authorities, the mining companies and the Ministry of Health have devised training strategies for handlers of DDT.
One immediate question that needs to be answered is, "does the exponential demand for DDT reflect an increase in the number of Malaria cases in the country?" Data on malaria prevalence in Zambia over the period 1998 to 2004 (Table 4) below indicates in the affirmative 13 . More recent data from the Central Statistical Office shows a reasonable picture with regard to the effectiveness of measures, including IRS, on the ground 13,14,15 i.e. that: The Stockholm Convention advocates for the use of alternatives to DDT; and, in Zambia the most likely candidates are pyrethroids but their usage suffers from their having been of short residual effects and limited impact on the malaria vector. In the Zambian press, DDT has been having its own share of beating from community residents. IRS is said to trigger home invasions by cockroaches as they flee from their obscure hiding places; also, some residents claimed that residual vapour from the chemical caused them to develop itching that led to scratching of their bodies16.
The prevention strategy for malaria control in Zambia is multi-pronged with four major components, in addition to the use of IRS. As for the diversity of other measures that are currently in use as alternatives to DDT, the following alternatives the use of insecticide treated nets (ITNs); larviciding; Environmental Management, and Malaria case management.
Chemical alternatives to DDT include organo-phosphates, carbamates and pyrethroids. Among the many substances found on the market are the following, listed in Table 5 This study demonstrates that Zambia is most likely not to enter into reverse gear given its affinity for DDT, especially coupled with its current inertia to pursue appropriate alternatives.
